ADAPTABLE, LOW COST AIR BREAK AND FLOW CONTROL 

Background of the Invention 
[0001]This disclosure relates to an assembly for receiving flows from a sink or other 
apparatus and, more particularly, to the prevention of a backflow, or back siphoning, in a 
5 fluid handling system. This apparatus, therefore, provides a connection that satisfies a 
minimum air-gap separation requirement. Also disclosed is a novel flow control fitting 
useful in the assembly and other applications. 

[0002]In order to maintain sanitary conditions, plumbing and health code regulations 
require device drains to be individually drained with a flow passing through a minimum air 
10 space to preclude potential contamination caused by fluids migrating upstream due to a 

downstream blockage. Traditional air-gap connection methods have commonly used a pipe- 
and-cup arrangement. Effluent flows through a drain, passes through a mandated air-gap into 
a cup, and then passes through a pipe to a remote location. This conventional set-up requires 
an adequate vertical distance to be available. However, in many modem commercial 
15 kitchens, most devices discharge low to the floor and preclude such a pipe-and-cup design, 
particularly if other equipment needs to be installed downstream of the drain. A particular 
piece of equipment that may be installed downstream is the Big Dipper® grease separator 
sold by Thermaco, Inc. of Asheboro, N.C. Grease separators remove oil and grease from 
kitchen sink effluent so that the remaining effluent is easier to process, in compliance with 
20 many codes. The oil/grease separators have tanks with quiescent zones to permit the oil and 
grease to float on top of the water and be susceptible to removal. Such tanks need vertical 
height, which may not be available in traditional air-gap drains. 

[0003]Applicant's prior patent 5,934,309 (Batten) discloses another apparatus and 
method for receiving flows from a multi-compartment sink, but this design has been found to 
25 have several drawbacks: 
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1) It has to be custom produced to fit the sink it is servicing. 

2) It has custom produced sink tailpiece parts. 

3) It has fabricated support brackets, 

4) It is expensive to produce and therefore has an expensive price tag. 
5 5) It is not very flexible (conducive) to on-the-spot field adaptations. 

[0004]Providing an air-gap ahead of oil/grease separators is a major concern, 
particularly with the advent of the International Plumbing Code. As a result, there is a 
continuing need for an air-gap connection method that is low cost and works well, all while 
meeting situational space constraints. 

10 
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Summary of the Invention 
[0005]The present invention fulfills one or more of these needs in the art by providing 
an apparatus for providing air gaps for sinks including a manifold pipe having a length and 
having a plurality of discrete openings along its length, each of the openings facing the same 
5 direction transverse to the length, a support bracket for the manifold pipe to suspend the 

manifold pipe substantially horizontally under the sinks so that the openings align with sink 
drain tailpieces, and an outlet at one end of the manifold pipe adapted to connect to a 
downstream flow direction of sink effluent. 

[0006]In one embodiment the manifold pipe is made up of a plurality of sections 
10 including straight pipe sections and Tees, with the openings being openings in the Tees. The 
manifold pipe may have a second end that is closed. 

[0007]The support bracket typically includes two supports for axially spaced locations 
of the manifold pipe. The support bracket may be made of hanger strap. 

[0008]In a preferred embodiment the manifold pipe is about three inches in diameter 
15 and has an eccentric reducer at the outlet to a diameter of about two inches, so as to fit 

popular grease separator units. The eccentric provides alignment of a lower peripheral wall 
of the two inch diameter with a lower peripheral wall of the manifold pipe opposite the 
openings. This allows a common lower level for the pipe and a downstream pipe, so that 
effluent does not lie in the bottom of the manifold pipe. The manifold pipe can be sloped to 
20 direct the flow downstream. 

[0009]The apparatus advantageously can include a drain flow control adapted to be 
installed on a sink drain tailpiece to collimate effluent flow from the tailpiece to direct the 
effluent flow to an opening in the manifold pipe aligned below the tailpiece. A preferred 
drain flow control is a one-piece elastomeric item configured with a circumferential band and 
25 a transverse disk at one edge of the band, the disk having a hole in it so that the effluent can 
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pass through the hole when the control is mounted on the tailpiece. Preferably, the disk is 

axially distendable in response to an expected flow pressure, so as to take on a truncated 

conical configuration when distended. A band or clamp outside of the circumferential band 

may be used to secure the flow control to the tailpiece. 
5 [0010]In some embodiments an oil/grease separator is downstream of the outlet. 

[0011]The invention also provides a drain flow control adapted to be installed on a 

pipe to collimate effluent flow from the pipe to direct the effluent flow including a one-piece 

elastomeric item configured with a circumferential band and a transverse disk at one edge of 

the band, the disk having a hole in it so that the effluent can pass through the hole when the 
10 control is mounted on the pipe and being axially distendable in response to an expected flow, 

so as to take on a truncated conical configuration when distended. A band or clamp outside 

of the circumferential band may secure the flow control to the pipe. 

[0012]The disk may have a reinforcing thickness surrounding the hole. The 

circumferential band may have an integral inner ridge to engage the band to a pipe inserted in 
15 the band. In a preferred embodiment the control is made of Buna N rubber and has a 

durometer of 45 +/- 5. 

[0013]The invention also provides a kitchen sink installation including a plurality of 

adjacent kitchen sinks, each sink having a drain tailpiece, a manifold pipe mounted 

substantially horizontally under the sinks and having a length, a plurality of discrete openings 
20 along its length, each of the openings facing upward in alignment with and spaced by an air 

gap from one of the sink drain tailpieces, and an outlet at one end of the manifold pipe 

adapted to connect to a downstream flow direction of sink effluent. 

[0014]The kitchen sink installation preferably includes drain flow controls installed 

on the sink drain tailpieces to collimate effluent flow from the tailpiece. The preferred drain 
25 flow controls each include a distendable disk extending transverse to a flow direction, the 
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disk having a hole in it so that the effluent can pass through the hole as the disk distends in 
response to the flow, so as to take on a truncated conical configuration when distended and 
collimate the flow toward the opening in the manifold pipe. 

[0015]The invention also provides a method of draining kitchen sinks including 
5 holding a volume of water in at least one of a plurality of adjacent kitchen sinks, draining the 
water from a drain at the bottom of the sink through a collimating drain flow control, 
exposing the collimated drained water to an air gap, collecting the drained water in an 
opening in a manifold pipe under the sink, and directing the drained water downstream of the 
manifold pipe. 

10 [0016]Draining may include passing the water through a hole in a distendable disk 

that extends transverse to a flow direction and distending the disk, so the disk takes on a 
truncated conical configuration to collimate the flow. Preferably, rod-like solids in the 
drained water orient toward the flow direction at the conically configured disk. 
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Brief Description of the Drawings 
[0017]The invention will be better understood by a reading of the Detailed 
Description of the Examples of the Invention along with a review of the drawings, in which: 
[0018]Figure 1 is an elevation view of a preferred embodiment; 
[0019]Figure 2 is a perspective view of a similar embodiment; 

[0020]Figure 3 is a partial sectional view of the embodiment of Figure 1 taken along 
lines 3-3 and looking in the direction of the arrows; and 

[0021]Figure 4 is a sectional view of another installation using the flow control. 



Detailed Description of Examples of the Invention 

[0022]Air-gaps are plumbed every day, but they ordinarily involve a nozzle (tailpiece) 
of smaller O.D. positioned 2" above a large diameter receiver, which is then coupled to at 
5 least one 90 degree elbow so as to orient the flow in a horizontal fashion. The component 
lengths add up so as to require 10" of vertical height to do what the preferred form of the 
present system can do in only 4" of vertical height (from the tailpiece to the centerline of the 
receiving horizontal manifold pipe). 

[0023]Figure 1 shows an elevational view of an apparatus 10 in accordance with the 

10 invention. A counter 12 is provided with a plurality of sinks 14, or a single sink 14 with a 
plurality of tail pieces 16 and 18 through which water in the sink(s) can drain. Such tail 
pieces in sink installations are conventional. The bottom of each of the tail pieces is provided 
with a flow control 20, shown in more detail in Figure 3 and discussed in further detail 
below. Spaced below the flow controls 20 is a manifold pipe 22. In order to be code 

1 5 compliant, the spacing to the top of the pipe 22 must be at least two inches. Other distances 
might be suitable for installations not requiring such code compliance. The manifold pipe 22 
is made of conventional plumbing materials, such as PVC pipe of three inch internal 
diameter. In the embodiment seen in Figure 1, the manifold pipe 22 is made up of a cap 29, 
three straight lengths 28 and two Tees 26. These components are assembled to provide a 

20 chamber having two side openings resulting from the side openings of the Tees 26, with those 
side openings facing the same side, and spaced apart the same distance as the center spacing 
of the tail pieces 16 and 1 8. Other installations may call for more or less Tees. 

[0024]The manifold pipe 22 can then be substantially horizontally suspended by sink 
support brackets 24 which are made of conventional hanger strap material, well known to the 

25 plumbing trade. Typically, the upstream end of the manifold pipe 22 (the end having cap 29) 
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will be suspended to a slightly higher elevation to provide drainage towards the downstream 
direction. Other forms of the support bracket such as a floor or wall mounted bracket can be 
used in place of the hanger strap. 

[0025]At the downstream end of the manifold pipe 22 an eccentric coupling 30 
5 couples the manifold pipe 22 to an inlet pipe of an oil/grease separator 32 which, in turn, 
discharges to a sanitary discharge 33. The discharge 33 defines a static water level in the 
oil/grease separator 32 which in turn define an appropriate inlet height for the coupling from 
the manifold pipe 22 to the oil/grease separator 32. In order to provide a quiescent volume in 
the separator 32, the inlet must be spaced above the floor, limiting how low the inlet can be 

10 located below the sinks 14. The bottom of the drain tail piece will be a particular distance 
from the floor and the difference in height between the bottom of the tail piece and the inlet 
to the separator must include the air gap. Prior art air gaps often are too big. 

[0026] As seen in Figure 1, by providing an eccentric coupling, the bottom wall of the 
three inch diameter manifold pipe 22 can be at the same elevation as the bottom wall of the 

15 two inch inlet coupling of the oil/grease separator 32. The use of a three inch diameter 

manifold pipe 22 is preferred to provide greater volume within the manifold pipe to receive 
and direct effluent from the tail pieces. Also, by using the standard Tee with a three inch 
diameter upwardly-facing opening, a larger target for the flow from the tail pipes is made. 
[0027]Figure 2 shows similar components, except that the coupling 40 is made 

20 concentric rather than eccentric, an alternate that is within the scope of the invention, but not 
preferred. However, Figure 2 does show the collimated stream of water exiting the flow 
control 20, so as to be a relatively narrow column of water, which does not miss the target 
opening in the Tee. As can be appreciated, if there is a downstream blockage or a reversal of 
flow downstream, contaminated water cannot reach the sinks 14, because of the air gap 

25 between the tail pieces and the manifold pipe 22. 
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[0028]Figure 3 shows a sectional view of the flow control 20 mounted on the tail 
piece 18. In Figure 3, the tail piece 18 is conventional and may have conventional threading 
44. The flow control 20 is made up of a circumferential band 50 having at one edge a disk 
46, such that the band 50 surrounds and engages the lower end of the tail piece 44, and the 
5 disk 46 closes off a substantial portion of the lumen of the tail piece 18 except for hole 47, 
preferably centrally located in the disk. The flow control 20 may be secured onto the end of 
the tail piece 18 with a band or clamp 54, which are well known in the art. Such couplings 
typically take the form of a metal band substantially encircling the pipe end and being subject 
to tightening by a screw extending from one end to the other, and being able to be tightened 

10 to reduce the ultimate diameter of the band, and to securely engage the tail piece and the 

encircling band 50 of the flow control 20. The band 50 may be provided with an inner rib 52 
which encircles the tail piece 18 and provides a tighter grip. A thickened portion 48 on the 
disk surrounding the hole 47 provides reinforcement. 

[0029]Preferably, the flow control 20 is made of buna-n rubber of a durometer of 45 

15 +/- 5 as an integral item, in order to have the appropriate properties of durability and 

flexibility. However, other materials may be substituted. The flow control 20, by being 
bound to the end of the tail piece 1 8 constrains the flow to exit only through the hole 47. 
However, a pressure head in the column of water above the flow control 20 exerts pressure 
on the disk 46 and distends it downwardly to form a truncated conical shape with the 

20 narrower diameter being downward and the broader diameter of the cone being upward at the 
tail piece 18. 

[0030]In operation, the flow thus distends the flow control into a conical 
configuration, which results in the collimation of the water flow (as seen in Figure 2) and 
helps to maintain its direction into the open portion of the Tee 26. As the water collects in 
25 the Tee 26 as a component of the manifold pipe 22 it flows downstream through the coupling 
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to the oil/grease separator 32. There, any grease components in the kitchen sink waste can be 
separated, so the remaining grey water can pass to the sanitary sewer 33. 

[0031]The components used in my new air-gap are currently available in the 
plumbing industry, with the exception of the flow control that is secured to each sink 
tailpiece. The flow control orifice diameter can be sized to fit the sink situation (head height, 
rate of flow). Because the flow control is made from an elastomer, it contorts when receiving 
flow into a "conical" shape which aids in keeping the flow focused. That is, it keeps the flow 
oriented in a linear or collimated fashion versus exiting the orifice in a diffraction pattern. 
The conical shape is also useful for accommodating awkwardly shaped solids (rod-like solids 
orient in a conical flow control whereas they do not orient and pass through flat plate 
orifices). 

[0032]The use of an eccentric reducer fitting as seen in Figure 1 is a somewhat novel 
as that item is special ordered and seldom seen in use. Figure 2 shows a conventional 
concentric reducer coupling. The eccentric coupling is preferred because it continues the 
slope of the pipe, which expedites flow. This reduces splashing because with a conventional 
3" to 2" reducer coupling as shown in Figure 2 there is 0.5" of standing water in the manifold 
pipe ahead of the coupling. 

[0033]My new apparatus is simple and inexpensive, but no one else has figured out 
how to provide an air-gap and still deliver the flow into a standard grease interceptor. 

[0034]The flow controller is a molded product that in some uses cooperates with a 
brass insert to fit internally of an inlet pipe. It can also fit on the outside of a pipe and be held 
in place with a No-Hub connector. In a flow control situation, whether in the apparatus 
described above, or other configurations of pipes, tubes and/or connections, the flow 
controller reduces the flow rate of the effluent liquid as it passes through the flow controller. 
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[0035]One such alternate use of the flow control 20 is seen in Figure 4, a sectional 
view. A first pipe 60 is coupled to a second pipe 62 with the intervening flow control 20. A 
ring-shaped insert 64 is inserted within the flow control 20 between the rib 52 and the disk 
46. Preferably, the ring 64 is brass, and provides resistance against radial crushing. As can 
be seen, the flow control band is sized to have the same outer diameter as the pipes 60 and 
62. A no hub connector 66 that is larger than the connector 54 joins the aligned pipes and 
flow control. The flow control 20 limits the rate of flow between the joined pipes. 

[0036]Certain modifications and improvements will occur to those skilled in the art 
upon reading the foregoing description. It should be understood that all such modifications 
and improvements have been omitted for the sake of conciseness and readability, but are 
properly within the scope of the following claims. 
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